
PROGR,ESS OF MICROSCOPICAL SCIENCE. 

Structure of Connective Tisslle and Tendon.-A paper contained in 
M. Brown-SBquard‘s ‘Archives de Physiologie’ for 1869, by Me Ranvier, 
has proved to be the starting-point for a new series of researches on 
the structure of connective tissue and tendons, which has recently 
been taken up by M. Boll and Dr. Mitchell Bruce, and which has led 
to a description of this tissue materially different from that contained in 
the text-books of some twenty years ago, as well as from the more modern 
doctrines of Virchow. The latter observer maintained that connective 
tissue was originally composed of cells, the walls of which became 
thickened and condensed, forming the intercellular substance, and 
ultimately underwent fibrillation. The central portion both of the 
cells and of the processes given off from them he believed remained 
hollow, and by their intercommunication constituted a canalicular 
system, ministering to the nutrition of the tissue. The researches of 
Recklinghausen on the cornea to some extent effected a modi6cation 
of Virchow’s views, by showing that the true cells of that membrane 
did not form, but were contained within, the stellate cavities and 
spaces, through which they moved by virtue of their amceboid activity. 
The researches of Kiihne on the intermuscular connective tissue of 
the frog showed that in this animal the cells of that tissue are destitute 
of a cell wall, and are not contained in canals, but wander freely 
through the meshes of the connective tissue. I t  followed that, in the 
frog at least, the general idea of a plasmatic system, afforded by the 
study of the cornea after impregnation with nitrate of silver, could 
not be extended to the connective tissue generally. Ranvier com- 
menced by examining the tendons in the tail of young rats, which, 
after removal from the body, were stretched on the slide, kept in position 
by a drop of sealing-wax, stained with carmine, and acted on with 
dilute acetic acid. On examination with a magnifying power of 100 
diameters, the tissue was found to present parallel continuous red 
strise, which, under higher powers, proved to be cylindrical tubes ; and 
these were seen to be crossed by transverse lines, dividing them into 
nearly equal segments. On slight pressure being exercised, each of 
these little segments or cylinders split longitudinally, and unrolling 
itself, proved to be a square cell-plate or lamina, with a nucleus near 
its centre. The 
tendons are thus, according to Ranvier, permeated by a system of 
parallel tubes, the walls of which are composed of square cells rolled 
round till their edges meet, and placed end to end. The stellate 
figures insisted on so strongly by Virchow as representing corpuscles, 
he regards as being merely sections of the superficial layer of con- 
nective tissue investing the several fasciculi of the tendon, and in 
tbese septa his cellular tubes run. The stellate figures brought into 
view by staining in the subcutaneous connective tissue he also regards 
as purely illusory ; and endeavours to prove it by producing artificial 
cedema with injection of various fluids into the living animal, and 
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then freezing it before making sections. A somewhat different view 
has been lately advanced by Boll. Boll describes the cells of con- 
nective tissue as granular, elastic, quadrilateral plates, which are 
arranged in rows and bend around the fasciculi of the tendon. Each 
plate has a median stripe, which he calls the elastic stripe, which is 
caused by a thickening of the cell substance parallel to the long axis 
of the tendon, and is stained deeply with carmine. It is evident that 
a row of cell plates will give a corresponding row of such stripes- 
that is, a continuous stripe; and this elastic stripe will assume a 
straight or wavy appearance, varying with the condition of relaxation 
of the tendon. Dr. Mitchell Bruce followed Ranvier’s method, biit 
gives a different interpretation of the appearances presented. Accept- 
ing the views of Boll on the relation of the cells to the fibrillar 
bundles, he describes fine lines crossing the fasciculi and dividing 
them into quadrilateral spaces, in the centre of which a nucleus comes 
into view on the addition of acetic acid; whilst, after a more pro- 
longed influence of this reagent, the fasciculi become considerably 
swollen and transparent, and the quadrilateral plates present irregular 
ragged borders. With nitrate of silver staining, an investment of 
cells, beneath which a system of serous canals appeared in some 
places, is brought into view. The cells are rendered still more dis- 
tinct by the chloride of gold method, or by a combination of the 
silver and gold methods. His view is that the cell elements in the 
young tendon are plates so arranged as to bend round the fibrillar 
bundles, and that they consist of granular protoplasm enclosing a 
nucleus. The cell plates are of nearly uniform size, and by their 
union form a connected whole, which may be aptly likened to a cloth 
composed of a number of stripes; and the fibril bundles are so 
enveloped in this cloth that each is surrounded to the extent of half 
its circumference by one stripe. As we understand it, the continuous 
expansion pervading the tissue formed by the -11s resembles a sheet 
of corrugated iron. If two such sheets were superimposed on one 
another longitudinal spaces would remain, and these in the tendon are 
occupied by the tendinous fasciculi.-The Lancet, September 7. 

The Degenerative Process in Nerve8.-The last part of Virchom’s 
‘Archiv’ contains a paper by Dr. Benecke, of Konigsberg, under the 
title of “ Histological Processes in Divided Nerves.” His investi- 
gations, he says, have extended over many years ; and he has experi- 
mented upon cats, rabbits, crows, fowls, pigeons, and various small 
birds. Of all these he finds young cats the best adapted for research, 
as the nerve trunks in those animals contain very little connective 
tissue in their interior. The mode of operating consisted either in 
dividing the nerve with the knife, or in applying a fine silk ligature 
for a few moments, which is almost equally efficacious in cutting 
through the axis cylinders. The changes induced were examined at 
various intervds of time, ranging from two hours to six months, and 
both in the fresh state and after maceration in different preserving 
fluids. The f is t  changes observed, and these take place within a few 
hours after section, are that the two extremities of the nerve adjoining 
the cut become of a greyish or yellowish-red wlour, cloudy aspect, 
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and more or less strongly swollen. These changes are due, says the 
‘Lancet,’ Sept. 21, 1872, to congestion of the severed blood-vessels, 
and to the imbibition of the serous transudate. In a short time the 
part of the centric extremity lying near the cut and the whole peri- 
pheric part assumes a cloudy-yellow tint, becomes somewhat attenu- 
ated, and tears easily. The sheath of Schwann undergoes, at first at 
least, very little alteration ; the medullary sheath, on the other hand, 
coagulates, and breaks down into a finely granular detritus. The 
axis cylinder early appears enlarged and swollen, but soon attenuates, 
and ultimately disappears entirely. In the later stages of the process 
of disintegration it is impossible by any means to bring it into view. 
Benecke has never been able to find that the degenerative process 
progresses in an orderly manner in either direction from the lesion ; 
but believes that it takes place coincidently throughout the whole 
length of the peripheral extremity, and in the immediately adjoining 
portion of the centric end. But even whilst disintegration is advancing, 
the process of regeneration has commenced, in the form of multipli- 
cation by fission of the nuclei of the neurilemma, or sheath of Schwann. 
These soon become converted into elongated fusiform bodies, and after 
a time form the only contents of the empty and collapsed sheaths, 
which then, he thinks, disappear. The protoplasmic processes of the 
new elongated nuclei now undergo fusion, and unite to form pale 
slender bands coincidently in the cicatrix and in the peripheral end 
of the divided nerve, which is thus brought into organic connection 
with the central stump. In the further progress of the regenerative 
process a medullary sheath is gradually formed around the primitive 
bands or cylinder axes originating from the nuclei. These last no 
longer retain their ordinary appearance, but become homogeneous, a 
few only remaining in each fibre, from which the normal sheaths of 
Schwann are afterwards developed. Upon the whole, therefore, it 
would appear that after section the proper nervous tissue of the 
entire peripherical portion of the nerve undergoes disintegration and 
disappears, whilst regeneration is effected by a process precisely 
analogous to that which many observers have demonstrated to occur 
in the natural development of the nerves in the tail of the tadpole 
and in the embryo of the fowl; the cylinder axis being first formed 
by the coalescence of nuclei, to which the white or medullary sub- 
stance and the sheath of Schwmn are subsequent additions. 

Muscle as a Constituent of Nerve Tissue.-Signor Tigri has shown 
the presence of muscular fibres among the nerve fibres of the cerebro- 
spinal nerves and the ganglia of the sympathetic.* When an irrita- 
tion is applied, contraction is caused, and the liquid contents of the 
nerve fibres are caused to vibrate, and the motion is conveyed thus 
centripetally or centrifugally. In reference to these anatomical and 
physiological peculiarities, he calls the ganglia of the sympatheticus 
magnus, as well as the large ganglia of the brain, “nerve hearts.” 
He considers that the so-called Remak’s nerve fibres we muscular 
fibres. 

* ‘ Gaz. Med. Ital.’ 
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Grey Sdstance of the Cortez of the Cerebrum-The structure of 
this substance has been quite lately investigated by Prof. Gerlach.* 
He applied the gold method as a hardening means, and found- 
1. That besides the well-known white medullated nerve fibres running 
from the white into the grey substance, and which are arranged in 
fasciculi radiating towards the periphery, there are also numerous 
horizontally-running, medullated fibres, which communicate both 
with one another and with the radially-disposed fibres, forming a 
coarse plexus visible even with a power of sixty diameters. 2. That 
in the meshes of this plexus are contained the ganglion cells, and 
a second far finer plexus of extremely delicate non-medullated fibres 
which can only be brought into view with the highest powers of the 
immersion system. This sgcond plexus is formed of the finest proto- 
plasmatic processes of the nerve cells, whilst the medullated fibres 
appear in part to take their origin in it, the individual fibres becoming 
surrounded by medulla. 3. Some of the protoplasmatic processes of 
the ganglion cells develop directly into medullated fibres without 
branching, and thus such fibres originate partly from the cells them- 
selves, and partly fiom a plexus of non-medullated fibres. 

Brain Tissue in General Paralysk.-The ‘British Medical Journal’ 
states that at the meeting of the British Medical Association, Dr. J. 
Lockhart Clarke exhibited microscopical sections of brain tissue 
illustrating general paralysis ; and he explained that he had found the 
conditions of brain tissue to be in the first place that of wasting, then 
a widening of the perivascular canals, and a separation of the sheath 
of the same. This sheath (apparently hyaloid) becomes corrugated, 
and contracts round the vessel, which is seen to run within it in a 
tortuous course, the tortuosity often being so great that the vessel 
becomes twisted into knots or kinks. Dr. Clarke further explained 
how he found the white tissue disintegrated, and the grey matter 
wasted ; the grey cells lost their sharp contour ; and their granular 
contents, as a little heap, ready to fall asunder. 

Whence Come Fat-cells ?-This interesting subject has been lately 
taken up abroad, and a very interesting summary of the result is 
given in the ‘Lancet ’ of August 17. The question of the origin of 
the fat present in every well-nourished person is not easily answered. 
Putting aside the debated point of the direct conversion of the carbo- 
hydrates into fat, there are three theories that have obtained a certain 
amount of credit. The first-resting on the fact that, with free 
supply of oleaginous food, an abundant deposit of fat takes place in 
the subcutaneous connective tissue, in the omentum around the kidneys, 
and elsewhere-maintains that the fat enters the economy in the 
ordinary manner, and is directly stored up in the interior of the fat- 
cells. This view entirely ignores the mechanical and physiological 
difficulty of the passage of an insoluble substance through the cell 
walls. The second view rests on the now well-ascertained fact that 
albumen and its analogues are capable of undergoing disintegration, 
in the course of which, besides other substances, fat is certainly 

* ‘Centralblatt,’ No. 18. 
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formcd. Nothing can demonstrate this more clearly than the growth 
of the eggs of the common bluebottle on meat or in defibrinated blood. 
I t  is therefore maintained by those who hold this view, as Toldt and 
Subbotin, that the cells originally take up soluble albuminous com- 
pounds, which, undergoing disintegration within the cells, split in to 
certain compounds that readily escape from them, and fat, which 
remains behind. These authors hold that all th8 fat of the food is 
consumed or burnt off during its passage through the economy, and 
is only exceptionally applied to increase the natural stores present in 
the body. A third view, to a certain extent intermediate to the other 
two, is held by Radziejewski, who maintains that an important pro- 
portion of the fat of the food is converted into soap by the pancreatic 
juice and the alkali of the biliary acids, and in this state easily 
traverses the intestinal epithelium, as well as the membranes of the 
proper fat-cells. These cells, again, have the power of converting the 
soaps into free fat, which remains in their interior. This view is 
certainly supported by various micro-chemical and physical researches 
showing the importance of saponification in facilitating the passage of 
fats through animal membranes. Radziejewski himself has demon- 
strated--first, that soda soaps are absorbed in their passage through 
the intestines ; secondly, that soaps made of oils foreign to the 
economy are deposited but slightly, if at all, in the form in which 
they are ingested. Whilst the experiments of Matteucci and others, 
showing the effects of alkalies on the osmosis of fats, are well known. 
The whole subject is well reviewed by M. Hofmann in a paper just 
published in the ‘ Zeitschrift fur Biologie,’ giving an account of s 
series of experiments in which he attempted to ascertain whether any, 
and if any, how much, fat was stored up from the fat consumed in the 
food. With this cnd in view, he starved a dog till it had consumed 
all, or nearly all, the fat in its body. It was then supplied freely 
with fat mingled with a small quantity of albumen. After a few 
days it was killed, and the total amount of fat in the body determined. 
A certain amount, it is evident, might proceed from the decomposition 
of the albumen; but if the quantity found exceeded this amount, 
estimated as highly as possible, it is equally clear that the excess 
must proceed from the fat consumed as food. This, however, did not 
prove that the fat was stored up in fat-cells, since it might be con- 
tained in the blood ; and a special set of researches were instituted to 
show that the blood, under these circumstances, was not extraordinarily 
rich in fatty compounds. The general result of M. Hofmann’s 
experiments, as far as they have yet gone, seems to prove definitely 
that the fat stored up in the body cannot possibly be entirely derived 
from the albumen consumed as food, but must be in part obtained 
from the fats. M. Hofmann does not, however, attempt to explain 
the mode in which the fat gains entrance into the cells of adipose 
tissue-a point on which we are at present completely in the dark. 
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